Abstract
Introduction
Lateralized dbd forms functional synapses with the A08a lateral dendritic arbor 161 Our finding that the lateralized dbd axon terminal localizes Brp+ puncta in close 162 apposition to the lateral A08a dendritic arbor suggests that these two neurons are 163 synaptically connected, but falls short of proving functional connectivity. To test for 164 functional connectivity between the lateralized dbd and A08a, we took an optogenetics 165 approach. We used the Gal4/UAS and LexA/LexAop binary expression systems (Brand and 
171
We first tested for functional connectivity between the wild-type dbd and A08a, which 172 had not yet been documented. In wild-type, Chrimson-induced activation of dbd resulted in a Video 3). These data are consistent with dbd activating A08a equally well using medial arbor 184 connectivity (control) or lateral arbor connectivity (following Unc-5 expression).
185
We observed that the Gal4 line used to express Chrimson in dbd also has 
197
To determine whether the lateralized dbd provides monosynaptic input to A08a, we 198 performed the same optogenetic experiments in the presence of tetrodotoxin (TTX), a 199 sodium channel blocker that eliminates neuronal action potentials (Narahashi et al., 1964) .
200
First, we applied TTX to isolated larval CNS preparations and observed loss of the Achieving subcellular synaptic specificity 220 The ability of a presynaptic neuron to form synapses with a specific subcellular 221 domain of its post-synaptic partner is well established in mammals (reviewed in Yogev and 222 Shen, 2014), and has been described previously in Drosophila, although not at a 223 mechanistic level. For example, the Drosophila giant fiber (GF) descending neuron targets a 224 specific dendritic domain of the tergotrochanteral motor neuron, TTMn (Borgen et al., 2017) .
225
The transmembrane Sema-1a protein is required for both GF pathfinding to the motor coincidence detection, and noise suppression).
Materials and Methods

312
Key Resources Table  Reagent imaged.
340
The following primary and secondary antibodies were used: Calculator>Operation "AND"). Images were reduced in the z-dimension (Image>Stacks>Z-
377
project>Sum Slices) and a plot profile was obtained to measure the average voxel intensity 378 across the medial-lateral axis of A08a dendrites (Rectangular selection>Analyze>Plot profile).
379
Distance from the midline was calculated by setting a starting point at the midline and then
380
calculating distance along the medio-lateral axis perpendicular to the midline.
381
Filling fractions were defined as previously described (Gerhard et al., 2017). with 0.5mM all-trans retinal (Sigma-Aldrich, R2500-100MG) and aged at 25°C in the dark.
416
Following another 24 hours (72 ± 4 hours ALH) animals were dissected in HL3.1 saline solution.
417
All dissections were performed in low lighting to prevent premature Chrimson activation. Freshly 
Confocal experiments (Figures 5, 7)
422
GCaMP6m signal in postsynaptic A08a axon terminals was imaged using 0.01% power 
Video 5. TTX abolishes spontaneous A08a rhythmic activity (lacZ control, +TTX, -ATR).
540
A08a spontaneous rhythmic activity is eliminated in the presence of 3µM TTX. Video shows
541
A08a axon terminals in a fictive brain preparation, anterior to the left. Video was acquired at 2 542 frames/second and recorded over 5 minutes. Video is displayed at 2x speed. (shown in C below).
589
(C) The filling fraction plotted as a function of distance between dbd presynapses and A08a skeleton.
590
When dbd presynapses are within 2μm from the A08a skeleton, the percent of synapse formation A08a, increases in A08a GCaMP fluorescence will result.
747
(C-C") Wild-type dbd has excitatory, monosynaptic connection to A08a medial dendritic arbor. 
